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Abstract
Let (M, 0T ′′) be a compact strongly pseudo convex CR structure with dimR M = 2n − 1. Then,
in [Michigan Math. J. 50 (2002) 517–549], the construction of the versal family of CR structures is
settled. The purpose of this paper is to introduce a canonical Kaehler metric for the parameter space
of this versal family if the CR structure admits a normal vector field and a non-vanishing CR n-form
with the condition H 1(M,OM) = 0 and
H 1
(
M,∧n−1(T ′)∗) Z1,
where Z1 is introduced in [Compositio Math. 85 (1993) 57–85].
 2004 Elsevier Inc. All rights reserved.
1. Introduction
This paper is a continuation of our work on the deformation of the boundaries of isolated
singularities.
Let (V , o) be a normal isolated singularity in a complex euclidean space CN . Let M
be the intersection of this singularity V and the real hypersphere S2N−1 (o), centered
at the origin o, with radius ,  > 0, namely M = V ∩ S2N−1 (o). Then over this C∞
manifold, a CR structure is induced from V . This CR structure is important, for example,
this CR structure determines a normal isolated singularity (V , o) uniquely. By noting this
fact, Kuranishi initiated the deformation theory of CR structures, and this theory has been
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of the deformation theory of CR structures is finally solved by [1] by using “the Rumin
complex for tangent bundle valued forms.”
Theorem 1.1 (see Theorem 8.1 in [1]). If (M, 0T ′′) is a compact strongly pseudo convex
CR manifold with dimR M = 2n − 1  5, then there is a versal family of deformations
of CR structures of (M, 0T ′′), {(M, ϕ(t)T ′′)t∈T }, where T is the parameter space of the
versal family with the origin, and its dimension of Zariski tangent space at the origin is
dimC H 1(M,T ′).
(In [1], only the case dimR M = 5 is proved, but for any strongly pseudo convex CR
manifold with dimension  5 this method works (this is discussed in [2]).)
On the other hand, related to the string theory, for compact Calabi–Yau manifolds, much
progress has been done. For example, the moduli space of compact Calabi–Yau manifolds,
there is a special Kaehler metric, and the Kaehler potential:
Φ(t, t¯ ) = √−1d ′td ′′t log
(
−cn
∫
Xt
ωt ∧ ωt
)
.
We have to explain the notations. Let (X,T ′′X) be a Calabi–Yau manifold, this means that
the canonical line bundle KX is trivial, H 1(X,OX) = 0, 1 i  n−1, where n = dimC X.
Let (X ,π,T ) be the versal family of complex structures of X. And Xt = π−1(t). By
H 1(X,OX) = 0, the holomorphic (n,0) form can be extended on Xt (we write it by ωt )
and by taking
√−1d ′t d ′′t log, the potential Φ(t, t¯ ) does not depend on the extension of this
holomorphic form.
The purpose of this paper is to obtain a similar result for open Calabi–Yau manifolds.
Here, instead of treating open manifolds, we discuss CR structures on their boundaries.
The approach to treat rational double points as a CR Calabi–Yau manifold (this means that
a CR manifold with dimR M = 2n − 1 admits a non-vanishing CR form n-form ω and
H 1(M,OM) = 0) is adopted already in [4]. In [4], Z1 space, a subspace of the Kohn–
Rossi cohomology H 1(M,∧n−1(T ′)∗) is found. In this paper, over Z1, we see that the
Riemann bilinear relation holds. As an application, we construct a Kaehler potential on the
parameter space of the versal family of CR structures.
2. The versal family of CR structures
Let (M, 0T ′′) be a compact strongly pseudo convex with dimR M = 2n − 1  5. This
means that M is a C∞ manifold with dimR M = 2n − 1, and 0T ′′ is a subbundle of the
complexed tangent bundle C ⊗ TM , satisfying
0T ′′ ∩ 0T ′′ = 0, dimC 0T ′′ = n− 1,
[X,Y ] ∈ Γ (M, 0T ′′) for all X,Y ∈ Γ (M, 0T ′′). (2.1)
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boundaries of open manifolds. Let N be a complex manifold with complex dimension n.
Let Ω be a subdomain in N with smooth boundary bΩ . Then, over bΩ , by putting
0T ′′ := T ′′N ∩C ⊗ T (bΩ), (2.2)
we have a CR structure (M, 0T ′′), where M = bΩ .
Let ζ be a supplement vector field. Namely, there is a C∞ vector bundle decomposition
C ⊗ TM = 0T ′′ + 0T ′ + C ⊗ ζ, (2.3)
where T ′ = 0T ′ + C ⊗ ζ . We recall the deformation theory of CR structures (M, 0T ′′).
First, we introduce the ∂T ′ operator for u ∈ Γ (M,T ′),
∂T ′u(X) = [X,u]T ′ , X ∈ Γ (M, 0T ′′).
Here [X,u]T ′ means the projection of [X,u] to T ′ according to (2.1). By the same way
as for scalar valued forms, we can introduce ∂(i)
T ′ , and have a differential complex (this
complex is called a deformation complex),
0 → Γ (M,T ′) ∂T ′→ Γ (M,T ′ ⊗ (0T ′′)∗) ∂(1)T ′→ Γ (M,T ′ ⊗ ∧2(0T ′′)∗)
→ Γ (M,T ′ ⊗ ∧p(0T ′′)∗) ∂(p)T ′→ Γ (M,T ′ ⊗ ∧p+1(0T ′′)∗)→ ·· · . (2.4)
As in [1], the deformation of (M, 0T ′′) is expressed by (M, ϕ(t)T ′′), where ϕ satisfies
P(ϕ) = ∂(1)
T ′ ϕ + R2(ϕ)+ R3(ϕ) = 0.
In the formal category, this is enough, but in order to get a convergent power series, we
construct a new complex. Set for j  1
Ej =
{
u: u ∈ Γ (M, 0T ′ ⊗ ∧j (0T ′′)∗), (∂(j)
T ′ u
)
(C⊗ζ )⊗∧j+1(0T ′′)∗ = 0
}
.
Here (∂(j)
T ′ u)(C⊗ζ )⊗∧j+1(0T ′′)∗ = 0 means the projection of ∂(j)T ′ u to (C ⊗ζ )⊗∧j+1(0T ′′)∗.
We note that in this expression, the first order derivation of u might be included. But,
actually, this is not. Namely, for any C∞ function g on M ,(
∂
(j)
T ′ (gu)
)
(C⊗ζ )⊗∧j+1(0T ′′)∗ = g
(
∂
(j)
T ′ u
)
(C⊗ζ )⊗∧j+1(0T ′′)∗ = 0
and
H= {u: u ∈ Γ (M,T ′), (∂T ′u)(C⊗ζ )⊗∧(0T ′′)∗ = 0}.
For the details, see [1]. For these Ej , H, we have a new complex (see [1,2])
0 →H ∂T ′→ Γ (M,E1)
∂
(1)
T ′→ Γ (M,E2)
→ Γ (M,Ej)
∂
(j)
T ′→ Γ (M,Ej+1) → ·· · . (2.5)
By using this complex, our versal family is defined by
P(ϕ) = 0, ϕ ∈ Γ (M,E1),
∂∗ϕ = 0.
Here ∂∗ means the adjoint operator of ∂T ′ with respect to the new complex.
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Let (M, 0T ′′) be a strongly pseudo convex CR structure with dimR M = 2n − 1  5.
Let ζ be a supplement vector field on M . We set a real one form θ on M , satisfying
θ |0T ′′+0T ′ = 0, θ(ζ )= 1.
By strongly pseudo convexity, we can assume
dθ(X, ζ )= 0, X ∈ 0T ′′ + 0T ′.
If necessary, we change the supplement vector field ζ . We set
T ′ = 0T ′′ + C ⊗ ζ,
and so
C ⊗ TM = 0T ′′ + T ′,
(C ⊗ TM)∗ = (T ′)∗ + (0T ′′)∗.
For any integer k, naturally, we have a C∞ vector bundle decomposition:
∧k(C ⊗ TM)∗ = ∧k(T ′)∗ + ∧k−1(T ′)∗ ∧ ∧(0T ′′)∗ + · · · + ∧k(0T ′′)∗. (3.1)
By fixing this decomposition, we have operator
d ′′ :Γ
(
M,∧r (T ′)∗ ∧ ∧s(0T ′′)∗)→ Γ (M,∧r (T ′)∗ ∧ ∧s+1(0T ′′)∗)
by
d ′′u := (du)(r,s+1) for u ∈ Γ
(
M,∧r (T ′)∗ ∧ ∧s (0T ′′)∗).
Here (du)r,s+1 means the projection of du according to (3.1). Obviously this d ′′ operator
is defined on the whole space consisting of complex valued forms. By the integrability
condition, we have
d ′′d ′′ = 0.
The Kohn–Rossi cohomology is introduced by
Hs
(
M,∧r (T ′)∗)= Kerd ′′ ∩ Γ (M,∧r (T ′)∗ ∧ ∧s (0T ′′))
d ′′Γ (M,∧r (T ′)∗ ∧ ∧s−1(0T ′′)) .
By the same way, set
T ′′ = 0T ′′ + C ⊗ ζ,
and we have
C ⊗ TM = T ′′ + 0T ′
and
(C ⊗ TM)∗ = (T ′′)∗ + (0T ′)∗.
So for any k forms,
∧k(C ⊗ TM)∗ = ∧k(0T ′)∗ +∧k−1(0T ′)∗ ∧ ∧(T ′′)∗ + · · · +∧k(T ′′)∗. (3.2)
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d ′ :Γ
(
M,∧r (0T ′)∗ ∧ ∧s (T ′′)∗)→ Γ (M,∧r+1(0T ′)∗ ∧ ∧s (T ′′)∗)
by d ′u := (du)(r+1,s)′ , where (du)(r+1,s)′ means the projection of du to Γ (M,∧r+1(0T ′)∗
∧ ∧s(T ′′)∗) according to (3.2). Therefore, both d ′, d ′′ are denned over Γ (M,∧k(C ⊗
TM)∗). But
d ′d ′′ + d ′′d ′
may not vanish. Hence, we do not have a double complex. In order to obtain the double
complex, we set
Fp,q = {u: u ∈ Γ (M,θ ∧ ∧p−1(0T ′)∗ ∧ ∧q(0T ′′)∗), (du)∧p(0T ′)∗∧∧q+1(0T ′′)∗ = 0}
if p + q > n,
Hp,q = {u: u ∈ Γ (M,∧p(T ′)∗ ∧ ∧q(0T ′′)∗), (du)∧p(0T ′)∗∧∧q+1(0T ′′)∗ = 0}
if p+q = n−1. Then we have a double complex (for the detail, see [2,3]). For this double
complex, we show the following
Theorem 3.1. If p + q > n,
d ′′Fp,q ⊂ Fp,q+1, d ′Fp,q ⊂ Fp+1,q .
If p + q = n− 1,
d ′′Hp,q ⊂ Fp,q+1, d ′Hp,q ⊂ Fp+1,q .
For the Kohn–Rossi cohomology, if s + r  n+ 1,
Hs
(
M,∧r (T ′)∗) Kerd ′′ ∩Fr,s
d ′′Fr,s−1
,
and if s + r = n,
Hs
(
M,∧r (T ′)∗) Kerd ′′ ∩Fr,s
d ′′Hr,s−1 .
In this setting, we recall Z1 space, introduced in [4]. Z1 is defined by
Z1 = {u: u ∈ F 1,n−1, d ′u = 0, d ′′u = 0}. (3.3)
For this Z1, we have
Theorem 3.2. For u ∈ Z1,
Λu = 0.
Here Λ means the adjoint operator of L, which is the exterior product from the left hand
side by L = dθ .
48 T. Akahori / J. Math. Anal. Appl. 300 (2004) 43–53Proof. We recall some Kaehler identities. For u ∈ Γ (M,θ ∧ ∧r−1(0T ′)∧ ∧s(0T ′′)∗),
ΛL − LΛ = (n − r − s).
So, for u ∈ Fn−1,1,
ΛLu −LΛu = 0.
Hence LΛu = 0. So, we have Λu = 0. 
Finally, in this section, we set some notations and make some remarks.
For a deformation (M, ϕ(t)T ′′) of (M, 0T ′′), we set
C ⊗ TM = ϕ(t)T ′′ + 0T ′ + C ⊗ ζ = ϕ(t)T ′′ + T ′.
By using this decomposition, we set
∧n(C ⊗ TM)∗ = ∧n(T ′)∗ + ∧n−1(T ′)∗ ∧ (ϕ(t)T ′′)∗ + · · · .
By using this decomposition, we can define d ′′ϕ(t) in the same way as for (M, 0T ′′), and
also we have
d ′′ϕ(t)d ′′ϕ(t) = 0.
4. Extension of the canonical form
With assumptions that (M, 0T ′′) admits a non-vanishing CR form ω ∈ Γ (M,θ ∧
∧n−2(0T ′)∗ ∧ ∧(0T ′′)∗), H 1(M,OM) = 0, we see that ω can be extended to a whole
versal space (M, ϕ(t)T ′′). In Section 2, we introduce the Kohn–Rossi cohomology. In the
definition of the Kohn–Rossi cohomology, especially, we set s = 1, r = 0. We denote this
complex by
H 1(M,OM).
Under the assumption that (M, 0T ′′) admits a non-vanishing (n,0) CR form ω (here
dimR M = 2n− 1),
H 1(M,OM) = H 1
(
M,∧n(T ′)∗).
Over Γ (M, (0T ′′)∗) = Γ (M,∧n(T ′)∗ ∧ ∧(0T ′′)∗), we have the Neumann operator N and
the harmonic operator H satisfying
u = d ′′ ∗d ′′Nu + d ′′Nu+ Hu.
With this in mind, we show
Proposition 4.1. Let (M, 0T ′′) be a compact strongly pseudo convex CR structure with a
non-vanishing CR from ω and dimR M = 2n− 1 5. Let {(M, ϕ(t)T ′′), t ∈ T } be a family
of deformation of CR structures. Assume that ϕ(t) is in Γ (M, 0T ′ ⊗ (0T ′′)∗). Then ω can
be extended to ω(t), which is an element of Γ (M,∧n(T ′)∗), which satisfies
d ′′ϕ(t)ω(t) = 0 for t ∈ T .
Especially, because of the construction of the versal family, we have the extension theorem
for the versal family.
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theorem. For ω ∈ Γ (M,∧n(T ′)∗), which satisfies
d ′′ω = 0,
we see that there is a ω(t), which is an element of Γ (M,∧n(T ′)∗), satisfying
d ′′ϕ(t)ω(t) = 0.
We set
ω(t)µ := ω + ω1t + · · · + ωµtµ. (4.1)
Our parameter space may not be a 1-dimensional complex manifold. Here we use the
multi-index. Namely,
tk means t
k1
1 . . . t
km
m ,
where m = dimC T and k = (k1, . . . , km). By induction on the length of µ, we show the
following.
(1) ωµ(t) is an element of Γ (M,∧n(T ′)∗) in mod tµ+1 (this means that with respect to
(M, ϕ(t)T ′′), n-forms (total degree) can be decomposed
∧n(C ⊗ TM)∗ = ∧n(T ′)+ ∧n−1(T ′)∗ ∧ ∧(ϕ(t)T ′′)∗ + · · · .
This is equivalent to
• (1)µ+1(
ωµ(t) + ω′µ+1tµ+1
)(
X + ϕ(t)(X),W1, . . . ,Wn−1
)
≡ 0 mod tµ+1, X ∈ 0T ′′, Wi ∈ T ′,
• (2)µ+1(
ωµ(t) + ω′µ+1tµ+1
)(
X1 + ϕ(t)(X1),X2 + ϕ(t)(X2),W1, . . . ,Wn−2
)
≡ 0 mod tµ+1, X1,X2 ∈ 0T ′′, Wi ∈ T ′,
• (k)µ+1 . . .
• (n− 1)µ+1(
ωµ(t) + ω′µ+1tµ+1
)(
X1 + ϕ(t)(X1), . . . ,Xn−1 + ϕ(t)(Xn−1),W
)
≡ 0 mod tµ+1, Xi ∈ 0T ′′, 1 i  n− 1, W ∈ T ′.
(2) According to this decomposition, ω(t) is of Γ (M,∧n(T ′)∗) in mod tµ+1
d ′′ϕ(t)ωµ(t) = 0 mod tµ+1.
For µ = 0, this is nothing but the assumption of the theorem. Up to µ = k, we assume
the assumption. For µ = k + 1, we see how to construct ωµ+1.
First adjustment. We find ω′µ+1, satisfying the condition that ωµ(t) + ω′µ+1tµ+1 is an
element of Γ (M,∧n(T ′)∗) with respect to (M, ϕ(t)T ′′) in mod tµ+2. This means that:
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ωµ(t) + ω′µ+1tµ+1
)(
X1 + ϕ(t)(X1),W1, . . . ,Wn−1
)
≡ 0 mod tµ+2, X1 ∈ 0T ′′, Wi ∈ T ′,
• (2)µ+2(
ωµ(t) + ω′µ+1tµ+1
)(
X1 + ϕ(t)(X1),X2 + ϕ(t)(X2),W1, . . . ,Wn−2
)
≡ 0 mod tµ+2, X1,X2 ∈ 0T ′′, Wi ∈ T ′,
• (k)µ+2 . . .
• (n− 1)µ+2(
ωµ(t) + ω′µ+1tµ+1
)(
X1 + ϕ(t)(X1), . . . ,Xn−1 + ϕ(t)(Xn−1),W
)
≡ 0 mod tµ+2, Xi ∈ 0T ′′, 1 i  n, W ∈ T ′.
We set
ω′µ+1tµ+1 = aµ+1|1tµ+1 + · · · + aµ+1|ktµ+1 + · · · + aµ+1|n−1tµ+1,
where aµ+1|k ∈ Γ (M,∧k(0T ′′)∗ ∧ ∧(n−k)(T ′)∗), 1 k  n − 1, and aµ+1|k are chosen as
follows. Set aµ+1|l by(
ωµ(t) + aµ+1|1tµ+1
)(
X1 + ϕ(t)(X1),W1, . . . ,Wn−1
)
≡ 0 mod tµ+2, X1 ∈ 0T ′′, Wi ∈ T ′.
Second adjustment. In the first adjustment, there is an ω′µ+1, satisfying
ω(µ)(t)+ ω′µ+1tµ+1 ∈ Γ
(
M,∧n(T ′)∗) mod tµ+2.
By using ω′′µ+1 in Γ (M,∧n(T ′′)∗), we want to modify this element. We claim that
d ′′ϕ(t)
(
ω(µ)(t)+ ω′µ+1tµ+1 + ω′′µ+1tµ+1
)≡ 0 mod tµ+2.
While, we are studying the corresponding partial differential equation in mod tµ+2. So this
equation becomes
d ′′ϕ(t)
(
ω(µ)(t)+ ω′µ+1tµ+1
)+ (d ′′ω′′µ+1)tµ+1 ≡ 0 mod tµ+2.
For d ′′ϕ(t)(ω(µ)(t)+ ω′µ+1tµ+1), we have
Lemma 4.2.
d ′′
(
d ′′ϕ(t)
(
ω(µ)(t) + ω′µ+1tµ+1
))≡ 0 mod tµ+2.
Proof. Since (M, ϕ(t)T ′′) is a CR structure, the following equality holds:
d ′′ϕ(t)
(
d ′′ϕ(t)
(
ω(µ)(t) +ω′µ+1tµ+1
))= 0.
And by the assumption of the induction
d ′′ϕ(t)
(
ω(µ)(t)+ ω′µ+1tµ+1
)≡ 0 mod tµ+1.
So our lemma follows. 
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ω′′µ+1 = d ′′ ∗N
{−d ′′ϕ(t)(ω(µ)(t) + ω′µ+1tµ+1)},
d ′′ω′′µ+1 = d ′′d ′′ ∗N
{−d ′′ϕ(t)(ω(µ)(t) + ω′µ+1tµ+1)}
= −d ′′ϕ(t)(ω(µ)(t) + ω′µ+1tµ+1)
− d ′′ ∗d ′′N{−d ′′ϕ(t)(ω(µ)(t)+ ω′µ+1tµ+1)}
(by H 1(M,OM) = 0)
= −d ′′ϕ(t)(ω(µ)(t) + ω′µ+1tµ+1).
So, this is solved. And for the convergence, ϕ(t) takes its value in 0T ′′, so our Neumann
operator behaves in the direction 0T ′ + 0T ′′ like in the elliptic case. So, by the complete
same method as in the case complex manifold, we have our proposition. 
5. Kaehler potential
In this section, we show our main theorem.
Theorem 5.1. We assume that (M, 0T ′′) admits a non-vanishing CR form ω of Γ (M,θ ∧
∧n−2(0T ′)∗ ∧ (0T ′′)∗), and also admits a normal vector field ζ . If H 1(M,OM) = 0 and
H 1
(
M,∧n−1(T ′)∗) Z1
holds, then there is a canonical Kaehler potential on the parameter space of the versal
family of CR structures.
In order to show our theorem, we must prepare the following lemma. For CR manifold
(M, 0T ′′), we can introduce the metric on ∧p(0T ′)∗ ∧∧q (0T ′′)∗ by using the Levi metric.
So, | | norm makes sense.
Lemma 5.2. For ϕ ∈ Γ (M,∧n−2(0T ′)∗ ∧ (0T ′′)∗) satisfying Λϕ = 0,
cθ ∧ ϕ ∧ ϕ¯  |ϕ|2,
where c is a non-zero constant independent of ϕ.
Proof. For ϕ ∈ Γ (M,∧n−2(0T ′)∗ ∧ (0T ′′)∗), we set C∞ functions ϕi,j by
ϕ =
∑
i,j
ϕi,j e
∗
I ∧ e¯∗j ,
where I = {1,2, . . . , iˇ, . . . , n− 1}. {ei}1in−1 are orthonormal bases of 0T ′′ with respect
to the Levi metric. Then, Λϕ = 0 means Lϕ = 0. Like in Theorem 3.2 in this paper, for
u ∈ Γ (M,∧r−1(0T ′)∗ ∧ ∧s (0T ′′)∗),
ΛL − LΛ = (n − r − s).
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(Lϕ,u) = 0, for any u ∈ Γ (M,θ ∧ ∧n−1(0T ′)∗ ∧ ∧2(0T ′′)∗).
We compute this:
(Lϕ,u) =
((√−1 n−1∑
i=1
e∗i ∧ e¯∗i
)
∧
(∑
I,j
ϕi,j e
∗
I ∧ e¯∗j
)
, u
)
=
((√−1∑(−1)i−1e∗{1,2,...,n−1} ∧ (−1)n−2ϕi,j e¯∗i ∧ e¯∗j),
∑
ui,j e{1,2,...,n−1}e¯∗i ∧ e¯∗j
)
.
Here e∗{1,2,...,n−1} means e∗1 ∧ · · · ∧ e∗n−1 (the ∧n−1(0T ′)∗ form). Since ui,j − uj,i = 0, we
have
(−1)i−1ϕi,j + (−1)j−1ϕj,i = 0.
Hence as ϕ =∑I,j ϕi,j e∗I ∧ e¯∗j ,
ϕ ∧ ϕ¯ =
(∑
I,j
ϕi,j e
∗
I ∧ e¯∗j
)
∧
(∑
K,l
ϕk,l e¯
∗
K ∧ e∗l
)
=
∑
ϕi,j ϕ¯j,i (−1)j (−1)n−1−i =
∑
(−1)i−1ϕi,j (−1)j−1ϕ¯j,i
= c′
∑
|ϕi,j |2.
Here c′ is a non-zero constant.
In this inequality, we set
c := c′.
Hence we have our lemma. 
We put the Levi metric on Γ (M,θ ∧ ∧n−2(0T ′)∗ ∧ (0T ′′)∗) by
(ϕ,ψ) = (θ ∧ (ζ ϕ), (ζ ψ)).
Now we set a potential on the parameter space of the versal family. By Proposition 4.1 in
this paper, we have an ω(t). Set
Ψ (t, t¯ ) = c(ω(t),ω(t)) = c∫
M
θ ∧ ζ ω(t) ∧ ζ ω(t) dv.
Here dv means the volume element defined by the Levi metric. Then, by Lemma 5.2, this
determines a Kaehler potential on T .
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In the last section, we mention that A1 singularity, which is studied in [3], satisfies our
conditions. Let Cn+1 be a complex euclidean space with n + 1 dimension. Let
Vo =
{
(z1 . . . zn+1): (z1 . . . zn+1) ∈ Cn+1, z21 + · · · + z2n+1 = 0
}
.
Set a strongly pseudo convex CR manifold M by
M = Vo ∩
{
(z1 . . . zn+1): (z1 . . . zn+1) ∈ Cn+1, |z1|2 + · · · + |zn+1|2 = 1
}
.
Then our CR manifold M satisfies our condition in Theorem 4.1 (proved in [3]). Namely,
our CR manifold admits a non-vanishing CR form ω, and a normal vector field
ζ = √−1
((
z1
∂
∂z1
+ · · · + zn+1 ∂
∂zn+1
)
−
(
z¯1
∂
∂z¯1
+ · · · + z¯n+1 ∂
∂z¯n+1
))
.
By Yau’s result, we have H 1(M,O) = 0 (we note n  3). The following result is shown
in [3].
Proposition 6.1. For the A1 singularities, the Kohn–Rossi cohomology satisfies
H 1
(
M,∧n−1(T )∗) Z1.
Therefore this case satisfies our assumptions.
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